Ferns are widely distributed in humid and warm places. There are 677 species (37 families, 159 genera) found in Taiwan and 50 of them are endemic.
, which was consistent with the molecular formula C 17 H 20 O 7 . The UV and IR spectra showed a typical chromen-4-one core. 3) In the 1 H-NMR spectrum, a chelated hydroxy proton signal at d 13.57 and two meta-coupled aromatic proton signals at d 6.59 and 6.72 (each 1H, d, Jϭ2.2 Hz) indicated a 5,7-dihydroxychromenone moiety. Symmetrical proton signals at d 1.9-2.4 (8H) (Fig. 1) corresponding to carbon signals at d 32.5 (2C) and 28.0 (2C) showed the typical shape for a chair-formed cyclohexane ring, thus indicating that the ring B is in a chair conformation with a 1,1,4,4-tetra-substitution. 3 resulting from a retro-Diels-Alder (RDA) cleavage of ring C in good agreement with the presence of a 5,7-dihydroxychromenone and a 1Ј-hydroxy-4Ј,4Ј-dimethoxycyclohexane moiety. 4) Therefore compound 1 was assigned to be 5,7-dihydroxy-2-(1-hydroxy-4,4-dimethoxycyclohexyl)-chromen-4-one and named flavotorresin.
Compound 2 was isolated as a yellow amorphous solid. HR-ESI-MS yielded a pseudomolecular ion peak at m/z 637.1773 [MϩH] ϩ , which was consistent with the molecular formula C 29 H 32 O 16 . The UV and IR spectra indicated a typical flavonoid skeleton.
3) Compounds 2 and 4 were purified by using reverse-phase HPLC (C-18, 250 mmϫ4.6 mm) and had long retention times (t R ϭ48.0, 61.5 min, respectively) with tailing peaks. In the 1 H-NMR spectrum of 2, two anomeric proton signals at d 6.05 and 5.30, 10 oxygenated protons at d 3.97-4.56, and a methyl at d 1.49, along with the analysis of their coupling constants, indicated the existence of glucosyl and rhamnosyl moieties. Comparably, one broad proton signal at d 13.18 (1H, br s) and two meta-coupled proton signals at d 6.71 and 6.73 (each 1H, d, Jϭ2.0 Hz), together with an AAЈXXЈ system at d 7.31 and 8.48 (each 2H, d, Jϭ8.8 Hz), indicated that the aglycone was kaempferol. 5) In the HMBC spectra, the correlation from the proton signal at d 5.30 (1H, d) was to the carbon signal at d 69.7. By comparing their 1D and 2D NMR data, 2 and 4 were found to be almost identical. Compound 4 showed a typical 1,4-linkage between two glycosyl moieties, while the HMBC data demonstrated that 2 had a 3-O-a-L-rhamnopyranosyl-(1→3)-b-D-glucopyranoside substitution. The acetyl groups in both compounds were assigned to C-6ٞ based on the HMBC spectrum. By comparing the spectral data and the previous reports in the literature, 6, 7) the differences between 2 and 4 were the 1,3-and 1,4-glycosyl linkages, respectively. Compound 2 was assigned to be kaempferol
Using the comparison of their 1D and 2D NMR spectroscopic and physical data with those from previous reports in the literature, compounds 3-7 were assigned to be 1b-acetoxy-11,12-epoxy-7-drimen-11-ol, 8, 9) multiflorin A, 6,7) 2-isopropyl-4-methoxy-5-methyl-phenol, 10) methylparaben, 11) and 12) respectively. A biogenesis-like transformation to form 1,4-dioxygenated cyclohexane-related compounds has already been established by Hauteville et al. 13) and Endo et al. 14) On the basis of their reports, a possible biosynthetic pathway for compounds isolated from T. torresiana 2) has been proposed (Chart 1). The cytotoxic compound protoapigenone could be obtained chemically from apigenin with the help of hn/O 2 , but might also be obtained through biological oxidation procedures. 13, 14) Accordingly, protoapigenone is theoretically the precursor of the other isolated compounds flavotorresin, protoapigenin, and 5Ј,6Ј-dihydro-6Ј-methoxyprotoapigenone. Flavotorresin, however, could be an artifact if tetrahydroprotoapigenone reacted with MeOH during the separation and purification.
Experimental
General Procedures Optical rotations were measured with a Jasco P-1020 polarimeter. UV spectra were obtained on a Hitachi 200-20 spectrophotometer. IR spectra were measured on a Mattson Genesis II spectrophotometer.
1 H-NMR, Extraction and Isolation Fraction T3 (25.1 g) from the MeOH extract of T. torresiana 2) was separated by column chromatography on a silica gel column (1.2 kg) with gradient systems of n-hexane/EtOAc (3 : 1, 2 : 1, 1 : 1, 1.2 l each) and EtOAc (1.5 l) to give 30 subfractions (T3.1-30). Fraction T3.15 (30 mg, n-hexane/EtOAc 2 : 1, 500-700 ml) was further separated by using preparative reverse-phase HPLC (MeOH/H 2 O 50 : 50, flow rateϭ3.5 ml/min) to yield 1 (2 mg, t R ϭ35.5 min). Fraction T3.28 (1.65 g, EtOAc 300-500 ml) was separated on a Sephadex LH-20 gel column (100 g) with MeOH (0.5 ml/min) to yield nine fractions (T3.28.1-9). Fraction T3.28.9 was further separated using preparative reverse-phase HPLC (MeOH/H 2 O 50 : 50, flow rateϭ3.5 ml/min) to give 2 (4 mg, t R ϭ48.0 min) and 4 (7 mg, t R ϭ61.5 min). Fraction T3.10 (115 mg, n-hexane/EtOAc 3 : 1, 1000-1200 ml) was chromatographed over a silica gel column (5.8 g) using CHCl 3 alone (1500 ml) to yield 3 (15.0 mg, 550-650 ml).
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